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2.1 ( $\grave{7}\backslash$ )
$N_{\text{ }}A$ ( ) ( ) \sim ,








$P:=i0,j1,$ il, $j_{2},$ $\ldots,i_{r_{-}}1,$ $ir’(r>0, i_{k-1}, i_{k}\in N, j\in A)$
$j_{k}\sim(i_{k-1}, i_{k})\text{ }j_{k}\sim(i_{k}, i_{k-1})$
23( )
$G=(N, A, \sim)$ i\in N $j\in A$ e(
$e(i,j):=\{$
1, $i$ $i$





2.1 $-\text{ }- G=(N, A, \sim)$ $N=\{i_{1}, \ldots, i\epsilon\}\backslash \text{ }$
$A=\{j_{1}, \ldots,j_{10}\}$ $\text{ }$
.






















$(n_{1}^{+}, \ldots, n_{p}^{+})$ ( $n_{1}^{-},$ $\ldots,$ $n_{q}^{-)}$ $(n_{1}, \ldots , n_{k})l_{\sim}^{}r$
$(c_{1}, \ldots, c_{r})$
$k\geq r$ ( 3.1)
$\bullet$
$\hat{N}$(ci) c|.
$\bullet$ $m_{k}(k=1,$ $\ldots$ ,
96
33: $(p=q=2, k=4, r=2)$








( ) ( ) N
$-$ $A$ \sim $-$ $G=(N,.A, \sim)$
..
$N$ $A$
$N:=N’\cup N+\cup N^{-}$ , $A:=A_{1}\cup A_{2}\cup A3$
$N’:=\{n1, n2, \ldots, n_{k}\}$ , $N^{+}:=\{n^{+}, n_{2’ p}^{+}\ldots, n^{+}1\}$ , $N^{-}:=\{n^{-,-,\ldots,-\}}12qnn$








$A_{3}:=\{j\sim(i, i’)|i\in N’, i’\in N^{-}\}$







ni $(i=1, \ldots, k)$
$B:=(b_{ij})$
$i=1,$ $\ldots,$ $k_{\text{ }}j=1,$ $\ldots,$ $r$
$b_{ij}:=\{$
1, if $n_{i}\in\hat{N}(c_{j})$ , ( $n_{i}$ 9 )




( 34) $i\in N$ $(u_{i}^{1}, u_{i}^{2})$ , $u_{i}^{1},$ $u_{i}^{2}\in Z$
$j\in A$ $d:Aarrow R$
( 34 $d$)











SteP 1 : $i_{\ell}^{k}$ $A_{\ell}^{k}$
(i) $D_{\ell}^{k}\neq\emptyset$ $A_{\ell}^{k}$ $:=\{j\in A|j\sim(i_{p}^{k}, i), i\in D_{\ell}^{k}\}$
$(\mathrm{i}\mathrm{i})D_{\ell}^{k}=\emptyset$ $A_{\ell}^{k}:=\{j\in A|j\sim(i_{p}^{k}, i), i\in N^{-}\}$
$D_{p}^{k}$
$m_{k}$
Step 2: $i_{\ell}^{k}$ $i_{l}^{k}$
$\overline{A}_{l}^{k}.:=\{kj\iota^{k}\mathrm{p}|j_{l_{\mathrm{p}}}^{k}=\arg\min d(\underline{j}\iota_{h}k)\}$
$\gamma_{l}:=\arg\min\{N(\tau l)k|j\in A_{l}^{k}, e(i_{\iota’ j)}^{k}=-1\}$
$N(\tau_{\ell}^{k})$ \tau lk $i_{l}^{k}$
$e(i$ ,
SteP-3 : $m_{k}$ $i_{\ell+1}^{k}$ $t_{P+l}^{k}$
$t_{\ell 1}:=\tau kk+l+d(j_{p}^{k})$







( ) $A_{\ell}^{k}$ (ii)
$A_{\ell}^{k}$
Step 2 Step 1 $A_{\ell}^{k}$
3.1 ( )
$m_{k}$ 3.1 Step 3 Step 4 $i_{\ell}^{k}$ \in N
$t_{p}^{k}$ \tau \ell k $i_{p}^{k}$
$f_{k}(i_{P}):=\tau_{\ell}-k-t_{\ell}^{k}C$
( 35)












$a^ k}kkk2’\ldots,$ $S_{N}k,kas_{N+}N’ k1$
$s_{1},$ $.$ . ., $s_{N+1}$ $a_{1}^{k},$ $\ldots,$ $a_{N}^{k}$
3.2 ( )
$h,$ $(h=1, \ldots, N)$ $s_{h}^{k}$ $-$ ? ihk $A(s_{h}^{k}, D_{h})$
$a_{h}^{k}$ $j_{h}^{k}$ $\varphi(m_{k})$
$P_{k}’=i_{1}k,j^{k}1’ ikj^{k}2’ 2’\ldots,ji_{N}^{k},kN’ ki_{N+}1$




$(t_{N}^{k}, i_{N}^{k}),$ $(_{\mathcal{T}^{kk}}N’ j_{N}),$ $(t_{N}ki_{N+}k+1’ 1)$






(P) Minimize $\sum\sum f_{k}(i)$ (1)
$ki\in P_{k}$
Subject to $\sum_{j=1}b_{ij}r=1$ , for all $i$ , (2)
$\sum_{i=1}bij\geq 1$ , for all $j$ , (3)
$U_{k}^{-}<u_{i}^{k}<U_{k}^{+}$ , for $k=1,2$, all $i\in N$ , (4)
$u_{i}^{1}\neq u_{j}^{1}$
.
or $u_{i}^{2}\neq u_{j}^{2}$ , for all $i,j\in N(i\neq j)$ , (5)
$u_{i}^{k},$ $U_{k}^{-},$ $U_{k}^{+}\in Z$, for $k=1,2$, all $i\in N$. (6)
101
(1) $m_{k}$ (
) $i\in N$ $f_{k}(i)$ $m_{k}$ (
$P_{k}$ )
$\sum_{ki}\sum_{\in P_{\mathrm{k}}}fk(i)$





























Step $0$ : $\tau_{f^{re}eze}>0$ $T>\tau_{fr\mathrm{e}ez}\mathrm{e}$ $x$
Step 1: $x$ $N(x)$ $y$
$\Delta:=f(y)-f(X)$
Step 2: $\Delta<0$ $x$ $y$
Step 3: $\Delta\geq 0$ $[0,1]$ \xi $\xi<e^{-\Delta/\tau}$ $x$
$y$
Step 4:T\leq Tfreeze $T_{new}\leq T$
$T$ $T_{new}$ Step 1
2
$\bullet$
$\alpha$ ( $0<\alpha<1,$ $\alpha$ 1 )
$\bullet$ \beta $(1<.\beta<2)$




$\omega_{\wedge}^{\wedge}$ a $\emptyset$ $\mathrm{b}$




4.1 ( $x$ )
$x$ $N(x)$
(1) 1 $($ 42 $)_{\text{ }}$
( )














$\ovalbox{\tt\small REJECT}_{q}^{p_{3}}n(2,’ 2)cn_{2}(2n1(1’ 1)p21(((0,\mathrm{o})-3,10,2)-\mathrm{o}))-c_{2}c_{1}2$
5.1: 5.1 ( )







$(P_{3})$ Minimize $\sum_{k=1}^{5}\sum_{i\in P_{k}}f_{k}(i)$ (7)
Subject to $\sum_{j=1}^{2}b_{i}j--1$ , $i=1,2,3$ , (8)
$\sum_{i=1}^{3}b_{ij}\geq 1$ , $j=1,2$ , (9)
$0\leq u_{i}^{1}\leq 3,0\leq u_{i}^{2}\leq 2$ , for $i=1,2,3$, (10)
$u_{i}^{1}\neq u_{j}^{1}$ or $u_{i}^{2}\neq u_{j}^{2}$ , for $i,j=1,2,3(i\neq j)$ , (11)
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